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This study investigates the effectiveness of an IGCSE Biology board game as an 
alternative learning tool to address limited digital access, enhance students’ 
understanding of English biological vocabulary, encourage social interaction, 
and improve learning performance. Using a quantitative approach with a true 
experimental pretest posttest control group design, the research involved 80 
eighth-grade students at Aichurok Bishkek High School, Kyrgyzstan. Sixty 
students participated in the experimental group, while 20 students formed the 
control group. The study was conducted between April and May 2025. Data 
were analyzed using Microsoft Excel and SPSS, applying statistical tests such as 
normality, homogeneity, Wilcoxon Signed Rank, Mann Whitney U, correlation, 
and reliability analyses. The results demonstrate that the board game 
significantly enhanced students’ vocabulary mastery, engagement, 
communication, and conceptual understanding. A statistically significant 
difference was found between the post-test scores of the experimental and 
control groups (Asymp. Sig. = 0.000). Reliability analysis showed excellent 
consistency for the board game instrument and student engagement, while 
collaboration and communication indicators were moderately reliable. Teacher 
observations also revealed continuous improvement across instructional cycles. 
Overall, the findings indicate that the IGCSE Biology board game is an effective 
and engaging learning medium that supports academic achievement and the 
development of 21st-century skills. Further studies with larger samples and 
longer implementation periods are suggested to explore its long-term 
effectiveness. 
 
Keywords: Board Game Effectiveness, English Vocabulary, Vocabulary Review 

 

 

1. Introduction 

International curricula such as the Cambridge Curriculum require students to a
l

ctively 

use English not only for com
l

m
l

unica
l

tion but a
l

lso to understa
l

nd subject content, including 

Biology. A
L

t Bishkek A
L

ichurok High School, va
l

rying levels of English proficiency within the 

sa
l

m
l

e cla
l

ss hinder students’ com
l

prehension of Biology, which relies hea
l

vily on specific 

scientific voca
l

bula
l

ry. This cha
l

llenge is reflected in the low num
l

ber of students rea
l

dy for the 

IGCSE Biology exa
l

m
l

ina
l

tion in 2023 a
l

nd 2024, indica
l

ting tha
l

t lim
l

ited m
l

a
l

stery of English 

https://ejournal.uki.ac.id/index.php/edumatsains
mailto:umihani.2022@student.uny.ac.id
https://doi.org/10.33541/edumatsains.v11i1.7687
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biologica
l

l term
l

inology rem
l

a
l

ins a
l

 m
l

a
l

jor ba
l

rrier to a
l

ca
l

dem
l

ic perform
l

a
l

nce a
l

nd a
l

ssessm
l

ent 

rea
l

diness. 

Digita
l

liza
l

tion ha
l

s significa
l

ntly tra
l

nsform
l

ed lea
l

rning processes by shifting instruction 

from
l

 tea
l

cher-centered to student-centered a
l

pproa
l

ches, requiring tea
l

chers to integra
l

te 

technology m
l

ea
l

ningfully into peda
l

gogy (Wa
l

hyudi, 2019). While digita
l

l tools a
l

re effective 

for voca
l

bula
l

ry review beca
l

use they a
l

llow flexible a
l

nd self-pa
l

ced lea
l

rning, their use is 

restricted a
l

t Bishkek A
L

ichurok High School due to its boa
l

rding school policy tha
l

t lim
l

its 

ga
l

dget usa
l

ge. This condition necessita
l

tes a
l

lterna
l

tive lea
l

rning m
l

edia
l

 tha
l

t rem
l

a
l

in intera
l

ctive 

without relying on high-level digita
l

l technology. 

Educa
l

tiona
l

l ga
l

m
l

es, pa
l

rticula
l

rly boa
l

rd ga
l

m
l

es, offer a
l

n intera
l

ctive a
l

nd socia
l

lly 

enga
l

ging lea
l

rning m
l

edium
l

. Boa
l

rd ga
l

m
l

es em
l

pha
l

size colla
l

bora
l

tion, com
l

m
l

unica
l

tion, a
l

nd 

critica
l

l thinking while a
l

lso providing cognitive a
l

nd em
l

otiona
l

l benefits (Booth, 2021). In 

response to the la
l

ck of IGCSE Biology–specific lea
l

rning ga
l

m
l

es, this study developed a
l

 

Biology voca
l

bula
l

ry boa
l

rd ga
l

m
l

e a
l

da
l

pted from
l

 M
L

onopoly. The ga
l

m
l

e incorpora
l

tes gra
l

ded 

voca
l

bula
l

ry difficulty, point-ba
l

sed ca
l

rds, a
l

nd cha
l

llenge elem
l

ents, encoura
l

ging repea
l

ted 

exposure to term
l

inology while fostering peer intera
l

ction a
l

nd m
l

otiva
l

tion during lea
l

rning 

a
l

ctivities. 

Boa
l

rd ga
l

m
l

es function effectively a
l

s tools for review a
l

nd eva
l

lua
l

tion by prom
l

oting self-

correction a
l

nd peer correction through repea
l

ted listening, spea
l

king, a
l

nd rea
l

ding of 

voca
l

bula
l

ry. M
L

a
l

stery of English biologica
l

l term
l

inology is essentia
l

l for understa
l

nding 

com
l

plex concepts a
l

nd successfully a
l

nswering IGCSE Biology exa
l

m
l

 questions. Given the 

lim
l

ited rea
l

diness of students to ta
l

ke the exa
l

m
l

 despite its significa
l

nt a
l

ca
l

dem
l

ic a
l

nd schola
l

rship 

benefits, the use of boa
l

rd ga
l

m
l

es serves a
l

s a
l

 pra
l

ctica
l

l, independent, a
l

nd enga
l

ging stra
l

tegy to 

strengthen voca
l

bula
l

ry a
l

cquisition, support a
l

ctive lea
l

rning, a
l

nd im
l

prove students’ 

prepa
l

redness for interna
l

tiona
l

l Biology a
l

ssessm
l

ents. 

 

2. Methods 

This study em
l

ployed a
l

 qua
l

ntita
l

tive experim
l

enta
l

l m
l

ethod using a
l

 true experim
l

enta
l

l 

design with a
l

 pretest posttest control group design. The pa
l

rticipa
l

nts were 80 eighth-gra
l

de 

students a
l

t A
L

ichurok Bishkek High School, Kyrgyzsta
l

n, consisting of 60 students in the 

experim
l

enta
l

l group a
l

nd 20 students in the control group. The resea
l

rch wa
l

s conducted from
l

 

A
L

pril to M
L

a
l

y 2025. Da
l

ta
l

 were collected through pretests a
l

nd posttests to m
l

ea
l

sure voca
l

bula
l

ry 

im
l

provem
l

ent, tea
l

cher observa
l

tions focusing on ga
l

m
l

epla
l

y dura
l

tion, student enga
l

gem
l

ent, 

com
l

m
l

unica
l

tion, coopera
l

tion, voca
l

bula
l

ry use, a
l

nd com
l

prehension, a
l

s well a
l

s student 

feedba
l

ck rega
l

rding their lea
l

rning experiences with the boa
l

rd ga
l

m
l

e. 

The resea
l

rch instrum
l

ents included voca
l

bula
l

ry tests, observa
l

tion sheets a
l

nd rubrics, a
l

nd 

student feedba
l

ck form
l

s. Instrum
l

ent va
l

lidity wa
l

s esta
l

blished through content a
l

nd construct 

va
l

lidity eva
l

lua
l

ted by subject-m
l

a
l

tter experts, while relia
l

bility wa
l

s tested using Cronba
l

ch’s 

A
L

lpha
l

 (Yusup, 2018). Da
l

ta
l

 a
l

na
l

lysis involved prerequisite tests of norm
l

a
l

lity a
l

nd 

hom
l

ogeneity; since these a
l

ssum
l

ptions were not m
l

et, non-pa
l

ra
l

m
l

etric a
l

na
l

lyses were a
l

pplied, 

including the M
L

a
l

nn–Whitney U test a
l

nd the Wilcoxon Signed Ra
l

nk Test. A
L

dditiona
l

l 

a
l

na
l

lyses included m
l

ea
l

n score ca
l

lcula
l

tions, Pea
l

rson correla
l

tion for feedba
l

ck item
l

s, a
l

nd 

relia
l

bility testing using M
L

icrosoft E
l

el a
l

nd SPSS, with the overa
l

ll a
l

im
l

 of eva
l

lua
l

ting the 

effectiveness of the boa
l

rd ga
l

m
l

e in im
l

proving students’ English voca
l

bula
l

ry in Biology.  
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3. Result and Discussion 

3.1 Results 

Hypothesis Testing of Differences Between the Control Group and the Experimental 

Group 

 To determ
l

ine the com
l

pa
l

rison between the control group a
l

nd the experim
l

enta
l

l 

group a
l

s shown in the results of non pa
l

ra
l

m
l

etric a
l

na
l

lysis, pa
l

rticula
l

rly the M
L

a
l

nn Whitney 

U test (com
l

m
l

only used to com
l

pa
l

re two independent groups, in this ca
l

se the control group 

a
l

nd the experim
l

enta
l

l group), both for the pre-test a
l

nd post-test. The following is a
l

n 

expla
l

na
l

tion of ea
l

ch pa
l

rt of the ta
l

ble: 

 

Table 1. Results of Comparison of Mean Ranks Between Groups in the Pre-Test 

and Post-Test 

Ra
l

nks 

Test Group N Mean Rank Sum of Ranks 

Pre-Test (%) Control 23 42.65 981.00 

 Experim
l

enta
l

l 62 43.13 2674.00 

 Tota
l

l 85   

Post-Test (%) Control 23 14.72 338.50 

 Experim
l

enta
l

l 62 53.49 3316.50 

 Tota
l

l 85   

 

The post test results show tha
l

t the experim
l

enta
l

l group obta
l

ined a
l

 m
l

ea
l

n ra
l

nk of 

53.49, which is m
l

uch higher tha
l

n the control group, which only a
l

chieved a
l

 m
l

ea
l

n ra
l

nk of 

14.72. This difference indica
l

tes a
l

 significa
l

nt im
l

provem
l

ent in the experim
l

enta
l

l group 

a
l

fter the trea
l

tm
l

ent wa
l

s a
l

dm
l

inistered. 

 

Table 2. Results of the Mann–Whitney U Test and Wilcoxon W Test 

Test Sta
l

tisticsa
l

 

 Pre-Test (%) Post-Test (%) 

M
L

a
l

nn–Whitney U 705.000 62.500 

Wilcoxon W 981.000 338.500 

Z -0.080 -6.460 

A
L

sym
l

p. Sig. (2-ta
l

iled) 0.937 0.000 

a
l

. Grouping Va
l

ria
l

ble: Group 

 

Ba
l

sed on the a
l

na
l

lysis using the non-pa
l

ra
l

m
l

etric M
L

a
l

nn–Whitney U test, the 

significa
l

nce va
l

lue (A
L

sym
l

p. Sig. 2-ta
l

iled) for the pre-test da
l

ta
l

 wa
l

s 0.937. This va
l

lue is 

fa
l

r a
l

bove the significa
l

nce level of 0.05, indica
l

ting tha
l

t there wa
l

s no significa
l

nt difference 

between the control group a
l

nd the experim
l

enta
l

l group before the trea
l

tm
l

ent wa
l

s given. 

In contra
l

st, the post-test a
l

na
l

lysis showed a
l

 significa
l

nce va
l

lue of 0.000, which is fa
l

r 

below 0.05, indica
l

ting a
l

 very significa
l

nt difference between the control group a
l

nd the 

experim
l

enta
l

l group a
l

fter the trea
l

tm
l

ent wa
l

s a
l

dm
l

inistered. 
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Hypothesis Testing of Differences Between Pre-Test and Post-Test in the Control 

Group 

Sta
l

tistica
l

l testing wa
l

s conducted to com
l

pa
l

re pre-test a
l

nd post-test results in both 

the control group a
l

nd the experim
l

enta
l

l group. The purpose of this test wa
l

s to exa
l

m
l

ine 

the extent to which the intervention or trea
l

tm
l

ent na
l

m
l

ely the use of the IGCSE Biology 

boa
l

rd ga
l

m
l

e a
l

ffected the im
l

provem
l

ent of students’ lea
l

rning outcom
l

es. The a
l

na
l

lysis wa
l

s 

conducted sepa
l

ra
l

tely for ea
l

ch group to identify cha
l

nges in scores before a
l

nd a
l

fter the 

trea
l

tm
l

ent. Thus, this test provides a
l

 m
l

ore deta
l

iled picture of the effectiveness of the 

trea
l

tm
l

ent a
l

nd a
l

llows the resea
l

rcher to a
l

ssess whether the observed cha
l

nges were 

sta
l

tistica
l

lly significa
l

nt. The results of this test then serve a
l

s the ba
l

sis for dra
l

wing 

conclusions rega
l

rding the effectiveness of the lea
l

rning m
l

ethod a
l

pplied to ea
l

ch group. 

Table 3. Results of the Wilcoxon Signed Rank Test Between Pre-Test and Post-Test 

in the Experimental Group 

         

The ta
l

ble presented shows the results of the Wilcoxon Signed Ra
l

nk Test, which 

wa
l

s used to a
l

na
l

lyze differences between pre-test a
l

nd post-test scores in the experim
l

enta
l

l 

group. This a
l

na
l

lysis is a
l

ppropria
l

te beca
l

use the da
l

ta
l

 were not norm
l

a
l

lly distributed a
l

nd 

a
l

im
l

ed to determ
l

ine whether there wa
l

s a
l

 significa
l

nt cha
l

nge before a
l

nd a
l

fter the trea
l

tm
l

ent 

within the sa
l

m
l

e group. The results of the Wilcoxon Signed Ra
l

nk Test in the experim
l

enta
l

l 

group indica
l

te tha
l

t m
l

ost students experienced a
l

 significa
l

nt increa
l

se in scores a
l

fter being 

given the trea
l

tm
l

ent in the form
l

 of the IGCSE Biology boa
l

rd ga
l

m
l

e. Of the 62 students, 

58 showed a
l

n increa
l

se in post-test scores com
l

pa
l

red to the pre-test, only 1 student 

experienced a
l

 decrea
l

se, a
l

nd 3 students ha
l

d the sa
l

m
l

e score. This indica
l

tes tha
l

t the use of 

intera
l

ctive ga
l

m
l

e-ba
l

sed lea
l

rning m
l

edia
l

 wa
l

s a
l

ble to ha
l

ve a
l

 positive effect on student 

lea
l

rning outcom
l

es. The dom
l

ina
l

nt increa
l

se in post-test scores com
l

pa
l

red to pre-test scores 

dem
l

onstra
l

tes the effectiveness of the trea
l

tm
l

ent in im
l

proving students’ understa
l

nding a
l

nd 

a
l

ca
l

dem
l

ic a
l

chievem
l

ent in the m
l

a
l

teria
l

l ta
l

ught. These findings strengthen the evidence 
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tha
l

t innova
l

tive lea
l

rning a
l

pproa
l

ches ca
l

n prom
l

ote higher enga
l

gem
l

ent a
l

nd better lea
l

rning 

outcom
l

es tha
l

n conventiona
l

l a
l

pproa
l

ches. 

Table 4. Results of the Wilcoxon Signed Rank Test in the Experimental Group 

(Post-Test and Pre-Test) 

                

Ba
l

sed on the significa
l

nce va
l

lue of A
L

sym
l

p. Sig. (2-ta
l

iled) of 0.000 (< 0.05), it ca
l

n 

be concluded tha
l

t there is a
l

 very significa
l

nt difference between pre-test a
l

nd post-test 

results in the experim
l

enta
l

l group a
l

fter the trea
l

tm
l

ent in the form
l

 of the IGCSE Biology 

boa
l

rd ga
l

m
l

e wa
l

s a
l

dm
l

inistered. The nega
l

tive Z va
l

lue (-6.674) a
l

lso indica
l

tes tha
l

t m
l

ost 

students experienced a
l

n increa
l

se in scores on the post-test com
l

pa
l

red to the pre-test. 

 

Effectiveness of the Board Game 

Ba
l

sed on the a
l

na
l

lysis results, the use of boa
l

rd ga
l

m
l

es in IGCSE Biology lea
l

rning 

a
l

im
l

ed a
l

t voca
l

bula
l

ry review dem
l

onstra
l

ted im
l

provem
l

ents in lea
l

rning outcom
l

es, high 

student enga
l

gem
l

ent, a
l

nd positive perceptions of the lea
l

rning m
l

edia
l

. 

Table 5. Summary of Pre-Test and Post-Test Results for the Control and 

Experimental Groups 

 Mean Rank Mann–Whitney U 

 Pre-Test 

Control Group 42.65 

Experim
l

enta
l

l Group 43.13 

Control & Experim
l

enta
l

l Groups  

A
L

sym
l

p. Sig. (2-ta
l

iled) 0.937 

 

The a
l

na
l

lysis results in the ta
l

ble show tha
l

t the m
l

ea
l

n ra
l

nk pre-test scores of the 

control a
l

nd experim
l

enta
l

l groups did not differ significa
l

ntly. The significa
l

nce va
l

lue 

(A
L

sym
l

p. Sig. 2-ta
l

iled) of 0.937, which is fa
l

r a
l

bove the 0.05 significa
l

nce threshold, 

reinforces the conclusion tha
l

t the initia
l

l a
l

bilities of both groups were com
l

pa
l

ra
l

ble. This 

condition ensures tha
l

t the differences observed in the post test results were not ca
l

used by 

differences in initia
l

l a
l

bility, but ra
l

ther by the trea
l

tm
l

ent provided. In the post-test pha
l

se, 

the experim
l

enta
l

l group showed higher im
l

provem
l

ent com
l

pa
l

red to the control group. This 

difference indica
l

tes tha
l

t the intervention using the IGCSE Biology boa
l

rd ga
l

m
l

e wa
l

s 

effective in im
l

proving students’ voca
l

bula
l

ry understa
l

nding. 
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Table 6. Summary of Student Survey Reliability Test Results 

Aspect Reliability Score 

Boa
l

rd Ga
l

m
l

e 0.860 

Colla
l

bora
l

tion a
l

nd Com
l

m
l

unica
l

tion 0.617 

Enga
l

gem
l

ent 0.855 

 

The survey instrum
l

ents used in this study covered three m
l

a
l

in a
l

spects: perceptions 

of the boa
l

rd ga
l

m
l

e, colla
l

bora
l

tion a
l

nd com
l

m
l

unica
l

tion, a
l

nd student enga
l

gem
l

ent. A
L

ll three 

a
l

spects were m
l

ea
l

sured using Likert-sca
l

le–ba
l

sed questionna
l

ires. Ba
l

sed on the relia
l

bility 

a
l

na
l

lysis, the Cronba
l

ch’s A
L

lpha
l

 va
l

lues obta
l

ined were 0.860 for the boa
l

rd ga
l

m
l

e a
l

spect, 

0.617 for colla
l

bora
l

tion a
l

nd com
l

m
l

unica
l

tion, a
l

nd 0.855 for student enga
l

gem
l

ent. 

Relia
l

bility va
l

lues of 0.860 a
l

nd 0.855 indica
l

te very good interna
l

l consistency a
l

ccording 

to the guidelines of George a
l

nd M
L

a
l

llery (2003), va
l

lues a
l

bove 0.80 fa
l

ll into the “good” 

to “e
l

ellent” ca
l

tegory. This indica
l

tes tha
l

t the item
l

s in these two a
l

spects a
l

re consistently 

interrela
l

ted a
l

nd ca
l

pa
l

ble of m
l

ea
l

suring the intended constructs relia
l

bly. M
L

ea
l

nwhile, the 

relia
l

bility va
l

lue for colla
l

bora
l

tion a
l

nd com
l

m
l

unica
l

tion of 0.617 fa
l

lls into the 

“questiona
l

ble” ca
l

tegory ba
l

sed on the sa
l

m
l

e interpreta
l

tion sca
l

le. 

In a
l

ddition to student pa
l

rticipa
l

tion in com
l

pleting surveys a
l

cross the three a
l

spects, 

the lea
l

rning process wa
l

s a
l

lso a
l

ccom
l

pa
l

nied by direct tea
l

cher observa
l

tion of the 

ga
l

m
l

epla
l

y. This observa
l

tion wa
l

s conducted by a
l

ssessing five a
l

spects using a
l

 rubric with 

a
l

 sca
l

le of 1 to 5. The results of the a
l

ssessm
l

ent of these five a
l

spects over three ga
l

m
l

e 

cycles a
l

re sum
l

m
l

a
l

rized in the following ta
l

ble. 

Table 7. Summary of Teacher Observations During Gameplay 

Categories Average Score 

 1st Cycle 

Enga
l

gem
l

ent 3 

Voca
l

bula
l

ry Use 3 

Com
l

m
l

unica
l

tion 4 

Colla
l

bora
l

tion 4 

Com
l

prehension 4 

 

The a
l

na
l

lysis of tea
l

cher observa
l

tions a
l

cross the five student skill a
l

spects shows a
l

 

consistent upwa
l

rd trend from
l

 the first to the third cycle. This explicitly dem
l

onstra
l

tes tha
l

t 

students’ a
l

bilities developed a
l

longside the frequency of their intera
l

ctions in the ga
l

m
l

e, 

indica
l

ting the effectiveness of this ga
l

m
l

e-ba
l

sed lea
l

rning m
l

edium
l

. This finding is further 

supported by da
l

ta
l

 on ga
l

m
l

e dura
l

tion, which increa
l

sed from
l

 a
l

n a
l

vera
l

ge of 16 m
l

inutes in 

the first cycle to 25 m
l

inutes in the second cycle a
l

nd rea
l

ched 30 m
l

inutes in the third cycle. 

The increa
l

sing dura
l

tion indica
l

tes tha
l

t students beca
l

m
l

e m
l

ore enga
l

ged a
l

nd com
l

forta
l

ble 

with the a
l

ctivity, reflecting higher levels of pa
l

rticipa
l

tion intensity a
l

nd socia
l

l intera
l

ction. 

 

3.2 Discussion 

This study developed a
l

nd im
l

plem
l

ented a
l

n IGCSE Biology boa
l

rd ga
l

m
l

e a
l

s a
l

n 

innova
l

tive lea
l

rning m
l

edium
l

 to strengthen students’ m
l

a
l

stery of English biologica
l

l 
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voca
l

bula
l

ry. A
L

da
l

pted from
l

 fa
l

m
l

ilia
l

r boa
l

rd ga
l

m
l

e m
l

odels such a
l

s M
L

onopoly, the ga
l

m
l

e 

wa
l

s designed to be both enga
l

ging a
l

nd educa
l

tiona
l

l, ena
l

bling students to review a
l

nd a
l

pply 

technica
l

l biology term
l

inology com
l

m
l

only found in the IGCSE curriculum
l

. Pla
l

yed in 

sm
l

a
l

ll groups, the boa
l

rd ga
l

m
l

e a
l

lso fostered socia
l

l intera
l

ction, com
l

m
l

unica
l

tion, a
l

nd 

colla
l

bora
l

tion, while serving a
l

 dia
l

gnostic a
l

nd form
l

a
l

tive function to identify students’ 

rea
l

diness for the dem
l

a
l

nds of IGCSE Biology lea
l

rning. 

The effectiveness of the boa
l

rd ga
l

m
l

e wa
l

s eva
l

lua
l

ted through a
l

 com
l

prehensive 

process tha
l

t included m
l

a
l

teria
l

l va
l

lida
l

tion by biology experts, cla
l

ssroom
l

 observa
l

tions, 

pre-test a
l

nd post-test a
l

ssessm
l

ents, a
l

nd student feedba
l

ck. Observa
l

tions focused on 

ga
l

m
l

epla
l

y dura
l

tion, enga
l

gem
l

ent, m
l

otiva
l

tion, com
l

m
l

unica
l

tion, coopera
l

tion, voca
l

bula
l

ry 

use, a
l

nd com
l

prehension. Repea
l

ted ga
l

m
l

epla
l

y led to increa
l

sed fa
l

m
l

ilia
l

rity with the rules, 

higher enga
l

gem
l

ent, a
l

nd longer pla
l

y dura
l

tion, supporting the view tha
l

t susta
l

ined 

involvem
l

ent fa
l

cilita
l

tes lea
l

rning a
l

nd inform
l

a
l

tion processing (Chin & Za
l

ka
l

ria
l

, 2015). 

These findings indica
l

te tha
l

t the boa
l

rd ga
l

m
l

e crea
l

ted a
l

 supportive cognitive a
l

nd em
l

otiona
l

l 

lea
l

rning environm
l

ent for voca
l

bula
l

ry a
l

cquisition. 

Results from
l

 observa
l

tiona
l

l da
l

ta
l

 a
l

nd a
l

ssessm
l

ents showed nota
l

ble im
l

provem
l

ents in 

students’ voca
l

bula
l

ry use, com
l

m
l

unica
l

tion skills, colla
l

bora
l

tion, a
l

nd com
l

prehension over 

successive ga
l

m
l

e rounds. Students a
l

ctively used biologica
l

l term
l

s in m
l

ea
l

ningful contexts, 

enga
l

ged in peer lea
l

rning, a
l

nd dem
l

onstra
l

ted growing confidence a
l

nd understa
l

nding. 

Sta
l

tistica
l

l a
l

na
l

lysis using M
L

a
l

nn Whitney U a
l

nd within-group com
l

pa
l

risons confirm
l

ed 

tha
l

t while both control a
l

nd experim
l

enta
l

l groups sta
l

rted a
l

t com
l

pa
l

ra
l

ble levels, the 

experim
l

enta
l

l group showed significa
l

ntly grea
l

ter post-test ga
l

ins. This provides strong 

evidence tha
l

t the IGCSE Biology boa
l

rd ga
l

m
l

e wa
l

s m
l

ore effective tha
l

n conventiona
l

l 

review m
l

ethods in im
l

proving voca
l

bula
l

ry lea
l

rning outcom
l

es. 

Student feedba
l

ck indica
l

ted high levels of sa
l

tisfa
l

ction, enga
l

gem
l

ent, colla
l

bora
l

tion, 

a
l

nd com
l

m
l

unica
l

tion, supported by instrum
l

ents with a
l

ccepta
l

ble va
l

lidity a
l

nd relia
l

bility 

(Ta
l

va
l

kol & Dennick, 2011). These findings a
l

lign with ga
l

m
l

e-ba
l

sed lea
l

rning theories 

em
l

pha
l

sizing m
l

otiva
l

tion, enga
l

gem
l

ent, a
l

nd knowledge retention through m
l

ea
l

ningful pla
l

y 

(Prensky, 2001; Gee, 2007). M
L

oreover, recent studies highlight the im
l

porta
l

nce of 

sufficient ga
l

m
l

epla
l

y dura
l

tion a
l

nd a
l

na
l

log boa
l

rd ga
l

m
l

es in enha
l

ncing m
l

otiva
l

tion a
l

nd 

lea
l

rning processes (A
L

lota
l

ibi, 2024; Sousa
l

 et a
l

l., 2023). Overa
l

ll, the results dem
l

onstra
l

te 

tha
l

t the IGCSE Biology boa
l

rd ga
l

m
l

e is a
l

n effective, enga
l

ging, a
l

nd susta
l

ina
l

ble stra
l

tegy 

for reviewing voca
l

bula
l

ry, strengthening com
l

m
l

unica
l

tion skills, a
l

nd supporting students’ 

rea
l

diness for interna
l

tiona
l

l science curricula
l

. 

 

4. Conclusion 

This study dem
l

onstra
l

tes tha
l

t the IGCSE Biology boa
l

rd ga
l

m
l

e is a
l

n effective supportive 

m
l

edium
l

 for reviewing a
l

nd eva
l

lua
l

ting English biologica
l

l voca
l

bula
l

ry, pa
l

rticula
l

rly in schools 

with lim
l

ited digita
l

l a
l

ccess. Sta
l

tistica
l

l results showed a
l

 significa
l

nt difference in post-test 

scores between the experim
l

enta
l

l a
l

nd control groups (A
L

sym
l

p. Sig. = 0.000), indica
l

ting a
l

 clea
l

r 

im
l

provem
l

ent in students’ voca
l

bula
l

ry m
l

a
l

stery. The boa
l

rd ga
l

m
l

e a
l

lso enha
l

nced student 

enga
l

gem
l

ent, com
l

m
l

unica
l

tion, colla
l

bora
l

tion, a
l

nd com
l

prehension, a
l

s reflected in increa
l

sing 

observa
l

tion scores a
l

nd longer ga
l

m
l

epla
l

y dura
l

tion a
l

cross sessions. Survey instrum
l

ents for the 

boa
l

rd ga
l

m
l

e a
l

nd student enga
l

gem
l

ent showed very good relia
l

bility (α > 0.85), while 
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colla
l

bora
l

tion a
l

nd com
l

m
l

unica
l

tion instrum
l

ents require further refinem
l

ent. Despite lim
l

ita
l

tions 

rela
l

ted to sa
l

m
l

ple size a
l

nd intervention dura
l

tion, the findings suggest tha
l

t the boa
l

rd ga
l

m
l

e ha
l

s 

strong potentia
l

l a
l

s a
l

n innova
l

tive science lea
l

rning stra
l

tegy tha
l

t supports voca
l

bula
l

ry 

developm
l

ent a
l

nd fosters 21st-century skills in a
l

n enga
l

ging lea
l

rning environm
l

ent. 
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